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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings of claims in the 
application: 

T .TSTTNG OF CLAIMS 
1 . (Currently Amended) A method for maintaining translation lookaside buffer 
("TLB") coherency in a computer system having a plurality of processors, each of the 
processors having an associated TLB for storing address translation data, the system 
having a main communication network coupled to the plurality of processors, said 
method comprising: 

accessing a virtual address in a first TLB associated with one of the plurality of 
processors; 

l uo al ii ig an aoaociatod phyoical addrecs corrcoponding to ^aid virtual addre^ ^i; 

performing an operation on the first TLB based on the accessed virtual address 
and a physical address corre s ponding to t h e acce ssed virtual address ; 

generating a TLB message in response to a change in contents of the first TLB 
caused by the operation performed on the first TLB, if (a) a first entry wa:3 input into t h e 
fii: t TLB v.-hon the ror r"T"" "^'"Z "-^^''^^^^^ phvoical addwob waa not locate d ; (h) n 
. cc ond entry aos ut iat c d with the roiiLj ponding nc ^nr ial c d ph)-aical add ic sj was mov ed t o 
another location v vitli i n the compn lci aystom; or ( c) d ie :. ctui id e ntry w nn r nmn v ed. the 
TLB message comprising an access request and at least one of the accessed virtual 
address and the corresponding associat e d physical address; 

sending the TLB message to the plurality of processors other than the processor 
associated with the first TLB via the main communication network; and 
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determining, at each of the pluraUty of processors other than that associated with 
the first TLB, if the TLB message affects the address translation data stored in the 
associated TLB in response to receiving the TLB message. 

2. (Currently Amended) The method in accordance with claim 1 , wherein the TLB 
message comprises: 

a request for a read access to the first entry to add the address translation data into 
the associated TLB in each of the plurality of processor. 

3. (Currently Amended) The method in accordance with claim 1 , wherein the TLB 
message comprises: 

a request for a write access to the second entry to modify , rcmovo, or im-alidate 
all copies of the second entry in the associated TLB of each of the plurality of processors. 

4. (Currently Amended) The method in accordance with claim 1 , wherein said 

determining comprises: 

comparing the first entry with the address translation data in the associated TLB 

in each of the plurality of processors . 

5 . (Previously Presented) The method in accordance with claim 4, fiirther 

comprising: 

adding the address translation data for the first entry into the associated TLB in 
each of the plurality of processors. 



3 of 22 



sv #158907 vl 



Docket No. SUN-P4935 
(811173-000065) 



6. (Currently Amended) The method in accordance with claim 1, wherein said 

determining comprises: 

comparing the second entry with the address translation data in the associated 

TLB in par.h of the plurality of processors. 



7. (Previously Presented) The method in accordance with claim 6, further 
comprising: 

invaUdating the address translation data for the second entry in the associated 
TLB in each of the plurality of processors. 



8. (Currently Amended) A program storage device readable by a machine, tangibly 
embodying a program of instructions executable by the machine to perform a method for 
maintaining translation lookaside buffer ("TLB") coherency in a computer system having 
a plurality of processors, each of said processors having an associated TLB for storing 
address translation data, the system having a main communication network coupled to the 
plurality of processors, said method comprising: 

accessing a virtual address in a first TLB associated with one of the plurality of 

processors; 

l ut a li n^ oi i a ..uu .trti r ^ynrr^ l aJJi t.^ co rrnTn ndiiife lu ^a i J ' iitiml n rltiro.- 
performing an operation on the first TLB based on the accessed virtual address 
.nd . physical a H^rP.«. rnrrespondinP to the accessed virtual address ; 
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generating a TLB message in response to a r.han pe in contents of the first TLB 
caused by the operation performed on the first TLB, tf^a)^.t o ntry wa s input into th e 
firot TLB when tho corroaponding apsooiatod phyoi c al addrcoa vw not located; (b) a 
. tto nd entry ao G oc ialL d with the c o rrc.pu uding aGaoci ntnfl p h j^i c al addrcDD waa mo^Td t n 
a n o ther location vu di in tho compnt c>T . ) .Lui i, o r (c) th o ^nrnnr l .. ntry wan romovod, the 
TLB message comprising an access request and at least one of the accessed virtual 
address and the corresponding associated physical address; 

sending the TLB message to the plurality of processors other than the processor 
associated with the first TLB via the main communication network; and 

determining, at each of the plurality of processors other than that associated with 
the first TLB, if the TLB message affects the address translation data stored in the 
associated TLB in response to receiving the TLB message. 

9. (Currently Amended) An electronic data processing apparatus capable of 

maintaining translation lookaside buffer ("TLB") coherency, said apparatus comprising: 
a plurality of processors; 

a plurality of TLBs, each of said plurality of TLBs being connected to and 
associated with a respective processor of said plurality of processors; 

an interconnect network having a plurality of independent paths, each of said 
plurality of processors distributed among said plurality of independent paths, said 
plurality of processors being interconnected to each other via a corresponding one of said 
pluraUty of independent paths; and 
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a TLB message generator associated with a corresponding TLB provided for each 
of the plurality of processors, said TLB message generator adapted to determine an 
accessed virtual data address and generate a TLB message in response to a change in 
contents of the corresponding TLB caused by the operation performed on the 
corresponding TLB, and transmit the a TLB message on a corresponding one of said 
plurality of independent paths, the TLB message comprising an access request and at 
least one of the accessed virtual address and an the associated physical address, each of 
the plurality of processors determining if the TLB message affects the address translation 
data stored in the associated TLB in response to receiving the TLB message. 

10. (Currently Amended) The apparatus in accordance with claim 9, wherein the TLB 
message comprises: 

a read access request if the accessed data address is inputted into an associated 
TLB in each of the plurality of processors . 

11. (Previously Presented) The apparatus in accordance with claim 9, wherein the TLB 
message comprises: 

a write access request if the accessed data address modifies, removes, or 
invalidates the address translation data in an associated TLB. 

12. (Currently Amended) A system for maintaining translation lookaside buffer 
("TLB") coherency in a computer system including a plurality of processors and a 
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plurality of TLBs, each of said plurality of TLBs being connected to and associated with 
a respective processor of said plurality of processors, said system comprising: 

an interconnect network having a plurality of independent paths, each of said 
plurality of processors distributed among said plurality of independent paths, said 
plurality of processors being interconnected to each other via a corresponding one of said 
plurality of independent paths; 

means for accessing a virtual data address in ieem one of the associated TLBs; 

a TLB message generator for generating a TLB message in response to a change 
in contents of said one of the associated TLB caused by the m operation performed on 
said one of the associated TLBs, the TLB message comprising an access request and at 
least one of the accessed virtual address an d the corresponding asoooiated physical 
address; 

means for transmitting the TLB message and the accessed data address to each 
processor associated with a TLB other than the TLB on which the operation was 
performed via a corresponding one of the plurality of independent paths; and 

means for determining if the TLB message affects the address translation data 
stored in the associated TLB in response to receiving the TLB message. 

13. (Canceled) 

14. (Previously Presented) The system in accordance with claim 12, further 
comprising: 
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means for adding the accessed data address into the associated TLB in each of the 
pluraUty of processors. 

1 5 . (Previously Presented) The system in accordance with claim 1 2, further 
comprising: 

means for invalidating the address translation data in the associated TLB in each 
of the plurality of processors. 

16. (Previously Presented) The system in accordance with claim 12, further 
comprising: 

means for moving the address translation data in the associated TLB in each of 
the pluraUty of processors to another part of the computer system. 

17. (Currently Amended) The system in accordance with claim 12, wherein the TLB 
message comprises: 

a read access request if the accessed data address is inputted into the associated 
TLB in each of the plurality of processors . 

1 8. (Previously Presented) The system in accordance with claim 12, wherein the TLB 

message further comprises: 

a write access request if the accessed data invaUdates the address translation data 

in the associated TLB. 
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1 9. (Previously Presented) The method in accordance with claim 1 , wherein the main 
communication network includes: 

an interconnect network having a plurality of independent paths, the plurality of 
processors being interconnected to each other via corresponding one of the plurality of 
independent paths. 

20. (Previously Presented) An apparatus for maintaining translation lookaside buffer 
("TLB") coherency in a computer system including a plurality of processors, each of the 
plurality of processors having an associated TLB for storing address translation data, said 

apparatus comprising: 

means for accessing a virtual address in a first TLB associated with one of the 

plurality of processors; 

m o ana for locating an associatod phyoical addrcGG toiicbpu nding to g nirl v irtnnl 

addr e ss; - 

means for performing an operation on the first TLB based on the accessed virtual 
address and 3 physical addre s s cnrrespondinp to the accessed virtual address ; 

means for generating a TLB message in response to a chanpe in contents of the 
fir..t TLB caused by the operation performed on the first TLB, if (a) a firot entry wn s 
input into tho firat TLB whon the con-ospondin& gaoociatod phyoical addrooo vma not 
locat e d; (b) a second ontry asco ti atod with the co iio aponding aon o ciatcd ph)^oical address 
wdG moved to oi iothor location Av illi in the com p i itci . yotom; or (c) the accond entry w ai 
romovod, the TLB message comprising an access request and at least one of the accessed 
virtual address and the corresponding associated physical address; 
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means for sending the TLB message to the plurality of processors other than the 
processor associated with the first TLB via the main communication network; and 

means for determining, at each of the plurality of processors other than that 
associated with the first TLB, if the TLB message affects the address translation data 
stored in the associated TLB in response to receiving the TLB message. 

2 1 . (Previously Presented) The apparatus in accordance with claim 20, wherein said 
means for transmitting comprises: 

means for interconnecting each of the plurality of a processors to one another via 
corresponding one of the plurality of independent paths. 

22. (Currently Amended) The apparatus in accordance with claim 20, wherein the 
TLB message comprises: 

a request for a read access to the first entry to add the address translation data into 
the associated TLB in each of the plurality of processors. 

23 . (Previously Presented) The apparatus in accordance with claim 20, wherein the 
TLB message comprises: 

a request for a write access to the second entry to modify , l en iovc, or invalid nt f 
all copies of the second entry in the associated TLB of each of the plurality of processors. 

24. (Currently Amended) The apparatus in accordance with claim 20, wherein said 
means for determining comprises: 
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means for comparing the first entry with the address translation data in the 
associated TLB in each of the plurality of processors . 

25. (Previously Presented) The apparatus in accordance with claim 24, further 
comprising: 

means for adding the address translation data for the first entry into the associated 
TLB in each of the plurality of processors. 

26. (Currently Amended) The apparatus in accordance with claim 20, wherein said 
means for determining comprises: 

means for comparing the second entry with the address translation data in the 
associated TLB in each of the plurality of processors . 

27. (Previously Presented) The apparatus in accordance with claim 26, fixrther 
comprising: 

means for invalidating the address translation data for the second entry in the 
associated TLB in each of the plurality of processors. 

28. (Previously Presented) The method in accordance with claim 1 , wherein the 
system comprises a plurality of independent paths upon which the plurality of processors 
are distributed and the main communication network is coupled to the plurality of 
processors via the plurality of independent paths, said sending comprising: 

sanding the TLB message onto the independent path for the first TLB; and 



11 of 22 



SV #158907 vl 



Docket No. SUN-P4935 
(811173-000065) 

transmitting the TLB message to respective independent paths of the plurahty of 
processors other than the processor associated with the first TLB via the main 
communication network. 

29. (New) The method in accordance with claim 1, wherein the operation causing a 
change in contents of the first TLB includes: 

inputting a first entry into the first TLB when a physical address corresponding to 
the virtual address is not located in the first TLB; 

moving a second entry from the first TLB to another location within the computer 
system, the second entry associated with a physical address corresponding to the virtual 
address; and 

removing a third entry fi-om the first TLB, the third entry associated with a 
physical address corresponding to the virtual address. 

30. (New) The method in accordance with claim 2, wherein the TLB message 
comprises both of the accessed virtual address and the corresponding physical address. 

3 1 . (New) The method in accordance with claim 3, wherein the TLB message 
comprises both of the accessed virtual address and the corresponding physical address. 

32. (New) The method in accordance with claim 1, wherein the TLB message 
comprises: 

a request for a write access to the second entry to remove or invalidate all copies 
of the second entry in the associated TLB of each of the plurality of processors. 
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33. (New) The apparatus in accordance with claim 20, wherein the operation causing 
a change in contents of the first TLB includes: 

inputting a first entry into the first TLB when a physical address corresponding to 
the virtual address is not located in the first TLB; 

moving a second entry fi-om the first TLB to another location within the computer 
system, the second entry associated with a physical address corresponding to the virtual 
address; and 

removing a third entry fi"om the first TLB, the third entry associated with a 
physical address corresponding to the virtual address. 

34. (New) The apparatus in accordance with claim 21, wherein the TLB message 
comprises both of the accessed virtual address and the corresponding physical address. 

35. (New) The apparatus in accordance with claim 22, wherein the TLB message 
comprises both of the accessed virtual address and the corresponding physical address. 

36. (New) The apparatus in accordance with claim 20, wherein the TLB message 
comprises: 

a request for a write access to the second entry to remove or invalidate all copies 
of the second entry in the associated TLB of each of the plurality of processors. 
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